1. Introduction {#s0005}
===============

1.1. Cannabis use {#s0010}
-----------------

Cannabis is the most widely used drug in the UK, according to the Crime Survey for England and Wales (Home [@b0130]), with a lifetime prevalence rate of 30.2% for respondents aged 16 to 59. The National Survey on Drug Use and Health ([@b0300]) reports that in the United States of America 34.8% of 18 to 25 year-olds and 13.3% of those aged 26 and above have used cannabis in the last year, compared to between 41% and 45% of 16 to 25 year-olds and 18% of those aged 26 and above in Canada (Health [@b0120]).

According to the [@b0300], approximately 4.4 million people in the US qualified for a diagnosis of Marijuana Use Disorder in 2018, which was the most common of all the illicit drug use disorders. Cannabis use has been linked to physical health conditions, such as cardiovascular disease ([@b0185], [@b0200]) and bronchitis ([@b0310]), as well as the increased risk of physical injury ([@b0095]). Long-term use of cannabis has also been correlated with impairments in learning, memory and attention ([@b0080], [@b0105], [@b0240]) and may contribute to the development and maintenance of psychosis ([@b0180], [@b0195], [@b0090]). There is also evidence linking cannabis use with the development of depression and anxiety, including a recent longitudinal study linking adolescent cannabis use to depression in later life ([@b0235]), but results in this respect have been less consistent ([@b0195], [@b0210]).

1.2. Parenting styles and cannabis use {#s0015}
--------------------------------------

Parenting is an extremely complex and challenging activity that incorporates many specific behaviors by an adult to influence a child throughout various ages ([@b0085]). It requires the caregiver to consistently demonstrate a constellation of robust attitudes, including being extremely motivated, helpful, responsive, insightful and strategic in their presentation. Whilst parenting may be more of an art form than a science, it has been widely observed that it plays a pivotal role in shaping substance-use behaviors in offspring ([@b0145], [@b0100], [@b0115]).

In an attempt to classify differences in parenting style that could potentially have varying impact on one's offspring, [@b0025] identified three patterns of parenting: authoritative, indulgent and accepting. [@b0230] followed this early research by introducing the term 'parental styles' and proposed a model made of two extended aspects of parenting: disciplinary control and affective warmth. [@b0030], synthesizing and extending the research undertaken in the field, proposed three parenting styles: authoritative, authoritarian and permissive.

The authoritative parenting style is one which is depicted by warmth and strictness. It is frequently exhibited by those who are high on acceptance and behavioral control yet low on psychological domination and who seek to raise happier and emotionally healthier children which are equipped to face real world challenges. Baumrind (1967) states that such parents are rational, warm, encouraging, supportive and controlling in a way that promotes child autonomy. Likewise, [@b0165] define authoritative parents as those who set limits, enforce clear boundaries and use reasoning to implement them, which in turn not only promotes but encourages open and honest communication. The authoritative parenting style is regarded by many child development experts as the optimal parenting style ([@b0030], [@b0050], [@b0165]) and has been related to positive child attributes such as self-reliance ([@b0035], [@b0040]), social responsibility ([@b0040]) and adjustment ([@b0055]).

Authoritarian parents, on the other hand, are deemed neglectful, rejecting and psychologically controlling. Here, the parental tendency is to uncompromisingly enforce their own ideas and display irritation should the child's views differ. Ultimately, this intrudes into the psychological and emotional development of the child and restricts their desire to be curious, creative and expressive ([@b0050], [@b0055]). In addition, authoritarian parents are highly demanding and often punitive and forceful so that their offspring adhere to an absolute standard of behavior ([@b0030]). The overarching theme is that authoritarian parental control is imperious with this mode of parenting been found to be related to less optimal child outcomes such as lower self-efficacy ([@b0055]), greater externalizing of problems ([@b0165]) and increasing episodes of rebellion ([@b0035]), which could lead to subsequent engagement in addictive behaviours.

Permissive parents are characterized, as outlined by [@b0165], by indulgence. Children are allowed to make their own rules and decisions. Parents included in this type place few behavioral demands on the child and avoid coercive or confrontive practices as much as possible ([@b0030], [@b0045]). This could paradoxically lead to poorer outcomes for them, such as a lower sense of achievement ([@b0040]), lack of impulse control ([@b0165]) and lower autonomy ([@b0055]). Such parents essentially set rules but rarely uphold them. They are not known for promoting psychological autonomy, are accepting of what their child may/may not do and exhibit negligent behavioral control ([@b0050], [@b0055]). As a result, consequences are rarely imposed, as these parents believe that their child will learn best with minimal intervention on their part and only intervene when there is a significant concern. Whilst permissive parents are lenient in approach, they frequently fail to discourage poor choices or bad behavior and furthermore, children of such parents often report having low self-esteem, a lack of appreciation of authority and rules and are more likely to struggle academically ([@b0050]).

Reviews of the literature (e.g. [@b0060]) indicate that the authoritative parenting style is the most protective against substance use, whilst the neglectful aspects of the permissive style may increase the risk of drug use. Research on the authoritarian and permissive styles remains inconclusive. [@b0155] argue that offspring may possibly seek an attachment with a substance as a means of survival in managing domestic distress. In practical terms, this would mean that those who fail to experience intimate social and domestic bonds as a result of, for example, authoritative parenting, may tend to be less happy and far more likely to develop substance misuse issues themselves.

1.3. Metacognitions in addictive behaviours {#s0020}
-------------------------------------------

Metacognitions have been defined as "the information individuals hold about their own cognition and internal states, and about coping strategies that impact both" ([@b0315]). [@b0070], [@b0325]) were the first researchers to assess metacognitions through the Metacognitions Questionnaire (MCQ; [@b0070]) and the Metacognitions Questionnaire 30 (MCQ-30; [@b0325]), which consist of five factors: (i) positive beliefs about worry ('If I worry I will be solve the problem'); (ii) negative beliefs about thoughts concerning danger and uncontrollability ('My thoughts are out of control and may harm me'); (iii) cognitive confidence ('I don't trust my judgement'); (iv) beliefs about the need to control thoughts ('I need to control my thoughts at all times'; and (v) cognitive self-consciousness ('I play close attention to how my mind works'). According to the metacognitive theoretical tenet ([@b0315]), metacognitions play an important role in leading individuals to develop maladaptive coping strategies (e.g. worry, rumination, desire thinking, avoidance, thought suppression) which end up perpetuating psychological distress. Evidence suggests that metacognitions are implicated in all psychological problems (for a review, see [@b0320]).

A recent systematic review by [@b0110] identified that metacognitions are predictive of addictive behaviour. Research, for example, has found that all five dimensions of the MCQ/MCQ-30 are positively correlated with the severity of alcohol use, nicotine use, gambling and problematic Internet use ([@b0015], [@b0140], [@b0160], [@b0170], [@b0175], [@b0190], [@b0205], [@b0260], [@b0265], [@b0275], [@b0280], [@b0285], [@b0290]). These studies also indicated that among the five metacognitions factors, cognitive confidence and beliefs about the need to control thoughts emerged as the strongest predictors of severity of addictive behaviour and category membership as suffering from an addictive behaviour over and above negative affect.

Spada and colleagues ([@b0250], [@b0255]) have postulated that lack of cognitive confidence may be an important predictor of addictive behaviour because it represents or reflects diminished confidence in coping. Lack of cognitive confidence should therefore contribute to addictive behavior because such behavior can provide information to reduce, in the short term, 'metacognitive discomfort' (e.g. alcohol gives a sense of confidence in one's opinions through disinhibition, nicotine use provides a sense of increased attentional capability) increasing the felt sense that one is coping.

[@b0250] reported that beliefs about the need to control thoughts are a marker for the tendency to monitor and control intrusive thoughts. In turn, the strategies that are employed to control intrusive thoughts, if maladaptive (e.g. perseverative thinking and thought suppression), will lead to an increase in the accessibility of negative information about the self and a greater likelihood of engaging in addictive behaviors to regulate one's emotional state.

It is, therefore, plausible to assume that metacognitions, especially cognitive confidence and beliefs about the need to control thoughts, may play a similar role in cannabis use as they broadly do in other addictive behaviors. We also think that metacognitions should be independent predictors (from parenting styles) of cannabis use, as research has indicated that though metacognitions may be related to parenting styles, they also predict pathology independently of these. In support of this view, [@b0245] noted an association between parental overprotection and both anxiety and metacognitions. Furthermore, it has been purported that problematic parenting styles may give rise to maladaptive metacognitions in children, which in turn may give rise to psychopathology. Research by [@b0075] has also suggested that metacognitions between parents and adolescents may be correlated with one another and that parenting styles may be associated with adolescents' positive and negative metacognitions.

1.4. Aims and objectives of the current study {#s0025}
---------------------------------------------

This study aimed to explore the relationship between parenting styles, metacognitions and cannabis use. We hypothesized that: (1) permissive and authoritarian parenting styles would be positively correlated with cannabis use; (2) authoritative parenting style would be negatively correlated with cannabis use; (3) metacognitions (cognitive confidence and beliefs about the need to control thoughts, in particular) would be positively correlated with cannabis use; and (4) metacognitions (cognitive confidence and beliefs about the need to control thoughts, in particular) would independently predict cannabis use when controlling for negative affect and parenting styles.

2. Method {#s0030}
=========

2.1. Participants {#s0035}
-----------------

A sample of 85 participants (29 females; mean age = 37.85 years \[SD = 9.00; range 20 to 76 years\]) completed a battery of online questionnaires. Participants were required: (1) to be at least 18 years of age; (2) be current cannabis users; and (3) not possess any learning difficulties. The ethnic background of this sample included 68.2% Caucasian, followed by 12.9% Mixed Race, 10.6% Asian, 7.1% Black British, and 1.2% Other Background.

2.2. Materials {#s0040}
--------------

### 2.2.1. Negative affect {#s0045}

The short form of the Depression Anxiety Stress Scale (DASS-21; [@b0020]) is a 21-item measure using a 4-point Likert scale ("Did not apply to me at all" to "Applied to me very much") that assesses general symptoms of psychopathology. The DASS-21 distinguishes between depression ("I couldn't seem to experience any positive feeling at all"), physiological arousal ("I was aware of dryness of my mouth") and psychological agitation ("I found it hard to wind down"). It contains three orthogonal factors (depression, anxiety and stress) as well as an overall factor of negative affect ([@b0125]). For the purposes of this study, the total score was used. The DASS-21 has been found to have excellent reliability and has been validated using clinical and non-clinical populations. In this study, Cronbach's Alpha was 0.94 (95% C.I. = 0.92 -- 0.96).

### 2.2.2. Parenting styles {#s0050}

The Short-Form of the Parenting Styles and Dimensions Questionnaire (PSDQ; [@b0215], [@b0220]) is a 32-item questionnaire that uses a 5-point Likert Scale ("Never" to "Always"). It is comprised of seven subscales (Permissive; Physical Coercion; Non-Reasoning/Punitive; Verbal Hostility; Warmth & Support; Autonomy Granting; Regulation) comprising three parenting styles: Permissive ("Finds it difficult to discipline child"); Authoritative ("Allows child to give input into family rules"); and Authoritarian ("Punishes by taking privileges away from child with little if any explanations"). This tool provides continuous variable-centered scores rather than categorizing parenting style typologies and is anchored by never (1) and always (5). Reliability of this measure is good (Cronbach's Alpha = 0.85; 95% CI = 0.81 - 0.90).

### 2.2.3. Metacognitions {#s0055}

The Metacognitions Questionnaire 30 (MCQ-30; [@b0325]) is a 30-item measure that assesses generic metacognitions in psychopathology using a 4-point Likert scale ("Do not agree" to "Agree very much"). Five factors are assessed, which include: (i) positive beliefs about worry ("Worrying helps me to get things sorted out in my mind"); (ii) negative beliefs about thoughts concerning danger and uncontrollability ("My worrying could make me go mad"); (iii) cognitive confidence ("I have little confidence in my memory for words and names"); (iv) beliefs about the need to control thoughts ("I should be in control of my thoughts all of the time"); and (v) cognitive self-consciousness ("I am constantly aware of my thinking"). The MCQ-30 has demonstrated good internal consistency and convergent validity and has acceptable test--retest reliability ([@b0270], [@b0325]). In this study, Cronbach's Alpha was 0.91 (95% C.I. = 0.88 - 0.94).

### 2.2.4. Cannabis use {#s0060}

The Cannabis Use Disorder Identification Test-Revised (CUDIT-R; [@b0005], [@b0010]) is a brief ten-item screening measure that was developed by modifying the Alcohol Use Disorders Identification Test (AUDIT; [@b0225]) to assess cannabis use over the previous six months. It contains yes/no questions about usage concerns ("Have you or someone else been injured as a result of your use of cannabis over the past 6 months?"), a 5-point Likert scale ("Never" to "Daily or almost daily") to gauge usage and an approximation of the number of hours per day that one is "stoned". It is readily applicable to identify problematic cannabis use and provides an excellent basis for brief interventions as well as possessing good psychometric properties when used in clinical populations. In this study, Cronbach's Alpha was 0.84 (95% C.I. = 0.77 - 0.88).

2.3. Procedure {#s0065}
--------------

Ethical approval for this study was received by the 10.13039/501100001261London South Bank University Research Ethics Committee. Data was gathered from a range of individuals within the community using an online platform and participants were not remunerated for their involvement in the study. Once the consent form was completed and permission was granted, participants completed, in order, the DASS-21, the MCQ30, the PDSQ and the CUDIT-R. Each question had to be answered before moving onto the next. At the end of the survey, participants were debriefed in writing.

2.4. Analyses {#s0070}
-------------

Correlation analyses were conducted in order to test the associations between the variables of interest, followed by regression analyses to test the strength of the relationships that variables of interest have with cannabis use. All analyses were calculated using SPSS, version 21 (IBM [@b0135]). Due to the sample size, initial forward regression analyses were conducted to determine which of the metacognitions and which of the parenting styles predicted cannabis use. Any significant predictors were then added to a third hierarchical regression, which controlled for negative affect.

3. Results {#s0075}
==========

3.1. Normality and bivariate correlations {#s0080}
-----------------------------------------

[Table 1](#t0005){ref-type="table"} shows the means, standard deviations and ranges of the variables included in the study. [Table 2](#t0010){ref-type="table"} shows the bivariate correlations between the variables. A series of Shapiro-Wilk normality tests indicated that all of the variables were non-normally distributed, with the exception of cognitive self-consciousness; thus, Spearman's Rho was used to calculate correlations. Cannabis use, as measured by the CUDIT-R demonstrated a weak positive correlation with three of the MCQ-30 subscales: Positive beliefs (r~s~ = 0.22, *p* \< .05); negative beliefs (r~s~ = 0.25, *p* \< .05); and cognitive self-consciousness (r~s~ = 0.27, *p* \< .01). There was a moderate positive correlation between the CUDIT-R and cognitive confidence (r~s~ = 0.48, *p* \< .01) and between the CUDIT-R and beliefs about the need for control thoughts (r~s~ = 0.39, *p* \< .01). There was also a moderate positive correlation between the CUDIT-R and negative affect (r~s~ = 0.42, *p* \< .01). Lastly, of the seven parenting styles, there was a weak positive correlation between the CUDIT-R and four of them, including permissive (r~s~ = 0.25, *p* \< .01) and the three authoritarian styles: Physical coercion (r~s~ = 0.29, *p* \< .01); non-reasoning/punitive (r~s~ = 0.27, *p* \< .01); and verbal hostility (r~s~ = 0.26, *p* \< .01). There was no significant correlation between the CUDIT-R and the authoritative styles: Warmth and support (r~s~ = -0.07, n.s.); regulation (r~s~ = .-0.12, n.s.); and autonomy granting (r~s~ = 0.02, n.s.).Table 1Means, standard deviations and range of variables.MeanS.D.Range1.MCQ-30 (POS)10.024.006 to 212.MCQ-30 (NEG)12.934.507 to 233.MCQ-30 (CC)10.663.786 to 194.MCQ-30 (NC)11.264.216 to 225.MCQ-30 (CSC)15.254.786 to 246.DASS-T15.6413.040 to 577.PDSQ-P2.110.671 to 4.28.PDSQ-PC2.111.021 to 59.PDSQ-NR2.110.921 to 410.PDSQ-VH2.501.071 to 511.PDSQ-WS3.261.141 to 512.PDSQ-AG2.551.021 to 4.813.PDSQ-R3.031.171 to 514.CUDIT-R10.917.430 to 32Table 2Bivariate correlations.1234567891011121314151.Gender2.Age-0.193.MCQ-30 (POS)0.06-0.27[\*](#tblfn1){ref-type="table-fn"}4.MCQ-30 (NEG)0.29[\*\*](#tblfn2){ref-type="table-fn"}-0.38[\*\*](#tblfn2){ref-type="table-fn"}0.37[\*\*](#tblfn2){ref-type="table-fn"}5.MCQ-30 (CC)0.13-0.24[\*](#tblfn1){ref-type="table-fn"}0.20[\*](#tblfn1){ref-type="table-fn"}0.43[\*\*](#tblfn2){ref-type="table-fn"}6.MCQ-30 (NC)-0.02-0.36[\*\*](#tblfn2){ref-type="table-fn"}0.28[\*\*](#tblfn2){ref-type="table-fn"}0.50[\*\*](#tblfn2){ref-type="table-fn"}0.43[\*\*](#tblfn2){ref-type="table-fn"}7.MCQ-30 (CSC)0.11-0.090.180.53[\*\*](#tblfn2){ref-type="table-fn"}0.29[\*\*](#tblfn2){ref-type="table-fn"}0.36[\*\*](#tblfn2){ref-type="table-fn"}8.DASS-T0.23[\*](#tblfn1){ref-type="table-fn"}-0.32[\*\*](#tblfn2){ref-type="table-fn"}0.27[\*\*](#tblfn2){ref-type="table-fn"}0.67[\*\*](#tblfn2){ref-type="table-fn"}0.71[\*\*](#tblfn2){ref-type="table-fn"}0.61[\*\*](#tblfn2){ref-type="table-fn"}0.53[\*\*](#tblfn2){ref-type="table-fn"}9.PDSQ-P0.06-0.100.060.21[\*](#tblfn1){ref-type="table-fn"}0.080.140.060.1410.PDSQ-PC0.05-0.010.130.120.040.27[\*\*](#tblfn2){ref-type="table-fn"}0.110.26[\*\*](#tblfn2){ref-type="table-fn"}0.24[\*](#tblfn1){ref-type="table-fn"}11.PDSQ-NR0.07-0.010.100.19[\*](#tblfn1){ref-type="table-fn"}0.070.23[\*](#tblfn1){ref-type="table-fn"}0.180.23[\*](#tblfn1){ref-type="table-fn"}0.31[\*\*](#tblfn2){ref-type="table-fn"}0.79[\*\*](#tblfn2){ref-type="table-fn"}12.PDSQ-VH0.210.010.080.20[\*](#tblfn1){ref-type="table-fn"}0.120.110.33[\*\*](#tblfn2){ref-type="table-fn"}0.27[\*\*](#tblfn2){ref-type="table-fn"}0.25[\*](#tblfn1){ref-type="table-fn"}0.71[\*\*](#tblfn2){ref-type="table-fn"}0.73[\*\*](#tblfn2){ref-type="table-fn"}13.PDSQ-WS0.08-0.13-0.01-0.070.02-0.10-0.14-0.050.04-0.25[\*](#tblfn1){ref-type="table-fn"}-0.32[\*\*](#tblfn2){ref-type="table-fn"}-0.37[\*\*](#tblfn2){ref-type="table-fn"}14.PDSQ-AG-0.01-0.32[\*\*](#tblfn2){ref-type="table-fn"}0.070.030.07-0.02-0.130.010.18-0.33[\*\*](#tblfn2){ref-type="table-fn"}-0.38[\*\*](#tblfn2){ref-type="table-fn"}-0.40[\*\*](#tblfn2){ref-type="table-fn"}0.75[\*\*](#tblfn2){ref-type="table-fn"}15.PDSQ-R0.15-0.23[\*](#tblfn1){ref-type="table-fn"}-0.01-0.090.01-0.06-0.13-0.030.11-0.13-0.26[\*\*](#tblfn2){ref-type="table-fn"}-0.22[\*](#tblfn1){ref-type="table-fn"}0.77[\*\*](#tblfn2){ref-type="table-fn"}0.76[\*\*](#tblfn2){ref-type="table-fn"}16.CUDIT-R0.11-0.010.22[\*](#tblfn1){ref-type="table-fn"}0.25[\*](#tblfn1){ref-type="table-fn"}0.48[\*\*](#tblfn2){ref-type="table-fn"}0.39[\*\*](#tblfn2){ref-type="table-fn"}0.27[\*\*](#tblfn2){ref-type="table-fn"}0.42[\*\*](#tblfn2){ref-type="table-fn"}0.25[\*\*](#tblfn2){ref-type="table-fn"}0.29[\*\*](#tblfn2){ref-type="table-fn"}0.27[\*\*](#tblfn2){ref-type="table-fn"}0.26[\*\*](#tblfn2){ref-type="table-fn"}-0.07-0.120.02[^1][^2][^3]

3.2. Regression analyses {#s0085}
------------------------

As all five metacognitions were significantly correlated with cannabis use, they were entered into a forward stepwise regression model, with cannabis use as the criterion variable (see [Table 3](#t0015){ref-type="table"}). Cognitive confidence and beliefs about the need to control thoughts emerged as the only metacognitions that contributed to a significant increase in the variance of cannabis use (B = 0.779, *p* \< .001 \[LL = 0.374, UL = 1.184\] and B = 0.401, *p* \< .05 \[LL = 0.038, UL = 0.765\], respectively).Table 3Forward stepwise regression analysis with CUDIT as the outcome variable and MCQ-30 subscales as predictor variables.Coefficients[a](#tblfn5){ref-type="table-fn"}ModelR^2^Change in R^2^Unstandardized CoefficientsStandardized CoefficientstSig.95.0% Confidence Interval for BBStd. ErrorβLower BoundUpper Bound1(Constant)0.2470.247[\*\*](#tblfn4){ref-type="table-fn"}0.5122.1140.2420.809−3.6944.717MCQ-CC0.9750.1870.4975.2130.0000.6031.3472(Constant)0.2880.042[\*](#tblfn3){ref-type="table-fn"}−1.9182.345-0.8180.416−6.5822.746MCQ-CC0.7790.2040.3973.8290.0000.3741.184MCQ-NC0.4010.1830.2282.1970.0310.0380.765[^4][^5][^6][^7]

A forward stepwise regression model was run for the four parenting styles that significantly correlated with cannabis use (permissiveness, physical coercion, non-reasoning/punitive and verbal hostility) with cannabis as the criterion variable (see [Table 4](#t0020){ref-type="table"}). Only physical coercion was found to be a significant predictor of cannabis use (B = 2.313, *p* \< .01 \[LL = 0.803, UL = 3.823\]). Therefore, the subscale, along cognitive confidence and beliefs about the need to control thoughts were carried forward to the next regression analysis.Table 4Forward stepwise regression analysis with CUDIT as the outcome variable and parenting styles as predictor variables.Coefficients[a](#tblfn6){ref-type="table-fn"}ModelR^2^Change in R^2^Unstandardized CoefficientsStandardized CoefficientstSig.95.0% Confidence Interval for BBStd. ErrorβLower BoundUpper Bound1(Constant)0.1010.101\*\*6.0351.7743.4020.0012.5069.563PDSQ-PC2.3130.7590.3173.0460.0030.8033.823[^8][^9][^10]

A hierarchical regression analysis was then conducted; again, with the cannabis use as the criterion variable (see [Table 5](#t0025){ref-type="table"}). Negative affect was placed on the first step, physical coercion parenting style was placed on the second step, followed by cognitive confidence and beliefs about the need to control thoughts on the third step. Negative affect was found to account for a significant amount of the variance in cannabis use when initially entered (R^2^ = 0.199, *p* \< .001). The physical coercion parenting style added a significant contribution to the variance (R^2^ change = 0.039, *p* \< .05). The addition of the cognitive confidence and beliefs about the need to control thoughts also contributed significantly to the variance (R^2^ change = 0.103, *p* \< .01). However, in the final equation of this model only cognitive confidence and the physical coercion parenting style were significant predictors of cannabis use (B = 0.807, *p* \< .01 \[LL = 0.315, UL = 1.300\] and B = 1.754, *p* \< .05 \[LL = 0.350, UL = 3.158\]) with both negative affect and beliefs about the need to control thoughts losing significant effects.Table 5Three-step hierarchical regression analysis with CUDIT as the outcome variable and physical coercion, cognitive confidence and beliefs about the need to control thoughts as predictor variables.Coefficients[a](#tblfn9){ref-type="table-fn"}ModelR^2^Change in R^2^Unstandardized CoefficientsStandardized CoefficientstSig.95.0% Confidence Interval for BBStd. ErrorβLower BoundUpper Bound1(Constant)0.1990.199[\*\*](#tblfn8){ref-type="table-fn"}6.9361.1366.1030.0004.6769.196DASS-T0.2540.0560.4464.5370.0000.1430.3652(Constant)0.2380.039[\*](#tblfn7){ref-type="table-fn"}4.2901.7052.5170.0140.8997.680DASS-T0.2200.0570.3873.8440.0000.1060.334PDSQ_Authoritarian_PC1.5060.7340.2072.0530.0430.0472.9663(Constant)0.3410.103[\*\*](#tblfn8){ref-type="table-fn"}−4.4833.011−1.4890.140−10.4761.509DASS-T-0.0030.085-0.006-0.0400.969-0.1730.166PDSQ_Authoritarian_PC1.7540.7060.2402.4850.0150.3503.158MCQ-CC0.8070.2470.4113.2620.0020.3151.300MCQ-NC0.2790.2100.1591.3280.188-0.1390.698[^11][^12][^13][^14]

4. Discussion {#s0090}
=============

The goal of the present study was to examine the contribution of parenting styles and metacognitions to cannabis use controlling for negative affect. Results indicated that negative affect, permissive, physical coercion, non-reasoning/punitive, and verbal hostility parenting styles, and all five metacognitions, were significantly correlated with cannabis use.

A series of regression analyses showed that the physical coercion parenting style and cognitive confidence were the only significant predictors of cannabis use controlling for negative affect. These results are broadly consistent with our hypotheses. The finding that the physical coercion parenting style was a predictor of cannabis use is in keeping with [@b0050] central idea that coercive power assertion does not promote the internalization of parental values (permitting parents to relax control during adolescence) but rather is more likely to elicit resistance from the child, which may require the parent to maintain high external control into adolescence. This may, in turn, result in 'rebellious' actions by the adolescent to gain control in the form of engagement in addictive behaviours ([@b0035]). In support of this view, recent research has indicated that an authoritarian parenting style may be a clear risk for the development of addictive behaviours when controlling for other factors ([@b0065]).

With respect to findings regarding metacognitions, low cognitive confidence may lead to cannabis use in order to reduce, albeit temporarily, metacognitive discomfort ([@b0260]). In other words, engaging in cannabis use, at least in the short term, could remove attention from upsetting thoughts about the self (e.g. possibly resulting from an authoritarian parenting style) and contemporaneously increase confidence in one's opinions/actions through disinhibition and an increased sense of attentional capability (in other words facilitate rebelliousness and assertion). It is also important to note, however, that cannabis use may affect cognitive confidence through an objective detrimental impact on cognitive functioning (e.g. [@b0080], [@b0105], [@b0240]) highlighting the possible bidirectionality of this relationship.

The present results are preliminary, and some limitations must be highlighted. First, the sample was not randomly selected and the use of data from a self-report questionnaires may have been influenced by recall bias and answer accuracy. Second, a cross-sectional design does not allow definitive statements about causality. Future studies should employ longitudinal designs and monitor how and when metacognitions change over time and how these changes may or may not be correlated with cannabis use. Third, the sample size was small, which could have affected the significance of the effects of the study. Future research could explore the connections between these variables with a larger and more representative sample.

Despite these limitations, results of this study indicate that targeting the effects of a physically coercive parenting style, possibly through interventions aimed at 're-parenting' and/or building assertiveness skills such as schema focused therapy ([@b0305]) or cognitive behavior therapy ([@b0295]) may prove of value. The modification of metacognitions (in particular relating to cognitive confidence) may also be potentially of therapeutic benefit. There is a large literature demonstrating the effectiveness of metacognitive therapy in treating psychological distress (see [@b0320]) and growing evidence of its application to addictive behaviors (see [@b0250], [@bib326]). These interventions may include the direct restructuring of cognitive confidence (e.g. showing that cannabis use worsens rather than improves cognitive confidence) as well as techniques aimed at potentiating attentional flexibility (attention training technique) and interrupting rumination and worry (detached mindfulness and postponement) which may free up valuable resources for problem-solving.

In conclusion, the results from the current study provide an important addition to the literature on the role of metacognitions and parenting styles in addictive behaviors, as well as the first findings linking metacognitions to cannabis use.

Appendix A. Supplementary data {#s0105}
==============================

The following are the Supplementary data to this article:Supplementary data 1

None

Supplementary data to this article can be found online at <https://doi.org/10.1016/j.abrep.2020.100259>.

[^1]: Note: Gender: Gender of participant; Age: Age in years; MCQ-30 (POS) = Metacognitions Questionnaire-30 (Positive); MCQ-30 (NEG) = Metacognitions Questionnaire-30 (Negative); MCQ-30 (CC) = Metacognitions Questionnaire-30 (Cognitive Confidence); MCQ-30 (NC) = Metacognitive Questionnaire-30 (Need to Control); MCQ-30 (CSC) = Metacognitions Questionnaire-30 (Cognitive Self-Consciousness); DASS-T = Depression, Anxiety Stress Scale-21 (Total); PDSQ-P = Parenting Styles and Dimensions Questionnaire (Permissive); PDSQ-PC = Parenting Styles and Dimensions Questionnaire (Physical Coercion); PDSQ-NR = Parenting Styles and Dimensions Questionnaire (Non-Reasoning/Punitive); PDSQ-VH = Parenting Styles and Dimensions Questionnaire (Verbal Hostility); PDSQ-WS = Parenting Styles and Dimensions Questionnaire (Warmth & Support); PDSQ-AG = Parenting Styles and Dimensions Questionnaire (Autonomy Granting); PDSQ-R = Parenting Styles and Dimensions Questionnaire (Regulation); CUDIT-R = Cannabis Use Disorder Identification Test-Revised; *n* = 85.

[^2]: *p* \< .05;

[^3]: *p* \< .01.

[^4]: Note: MCQ-30 (CC) = Metacognitive Questionnaire-30 (Cognitive Confidence); MCQ-30 (NC) = Metacognitive Questionnaire-30 (Need for Control); CUDIT-R = Cannabis Use Disorder Identification Test-Revised; *n* = 85

[^5]: *p* \< .05;

[^6]: *p* \< .01.

[^7]: . Dependent Variable: CUDIT-R

[^8]: \**p* \< .05; \*\**p* \< .01.

[^9]: Note: PDSQ-PC = Parenting Styles and Dimensions Questionnaire (Physical Coercion); CUDIT-R = Cannabis Use Disorder Identification Test-Revised; *n* = 85

[^10]: . Dependent Variable: CUDIT-R

[^11]: Note: DASS-T = Depression, Anxiety Stress Scale-21 (Total); PDSQ-PC = Parenting Styles and Dimensions Questionnaire (Physical Coercion); MCQ-30 (CC) = Metacognitive Questionnaire-30 (Cognitive Confidence); MCQ-30 (NC) = Metacognitive Questionnaire-30 (Need for Control); CUDIT-R = Cannabis Use Disorder Identification Test-Revised; *n* = 85.

[^12]: *p* \< .05;

[^13]: *p* \< .01.

[^14]: Dependent Variable: CUDIT.
